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molding are made unnecessary, and even an inner side 
progressive multifocus spectacle lens can be 
manufactured in a short time of delivery and at a low 
cost 

SOLUTION: A calculating process 102 to calculate the 
combination of curved surface to satisfy a prescription; 
and produce a data for NC processing; a process 103 to 
select a semifinish lens corresponding to the 
prescription; and a process 106 to NC process the inner 
side or the outer side of the semifinish lens depending 
on the data for NC process, and create in a desired 
curved surface form; are provided. Various sorts and 
types of spectacle lenses including an inner surface 
progressive multifocus lens are made possible to be 
manufactured at a low cost and in a short time of 
delivery, by making it possible to manufacture a 
spectacle lens by the NC process. 
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i [JP,10-175149,A] 
1 * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h 0W s the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] NC configuration of the field by the side of the body of a spectacle lens, or the field by the side of 
an eyeball which one of fields deletes, carries out appearance, and performs processing based on the data 
for numerical-control processing at least - creation - the manufacture method of the spectacle lens 
characterized by having a process 

[Claim 2] a claim 1 - setting - the aforementioned NC configuration - creation - the manufacture 
method of the spectacle lens characterized by the thing which imitate and performs polish of the field 
where it deleted, appearance was carried out at the process, and processing was performed by polish, and 
for which it imitates and has a polish process 

[Claim 3] a claim 1 - setting - the aforementioned NC configuration - creation - the manufacture 
method of the spectacle lens characterized by having NC polish process performed based on the data for 
numerical-control processing which specified the field configuration which grinds polish of the field where 
it deleted, appearance was carried out at the process, and processing was performed 

[Claim 4] a claim 1 - setting -- the aforementioned NC configuration - creation the manufacture 
method of the spectacle lens characterized by processing it by a semi finish lens's deleting a process and 
carrying out appearance 

[Claim 5] a claim 1 - setting - the aforementioned NC configuration - creation - the manufacture 
method of the spectacle lens characterized by having the data origination process for processing which 
considers the conditions of the wearing person of a spectacle lens before a process, and creates the 
aforementioned data for numerical control processing for every spectacle lens for processing 
[Claim 6] a claim 5 ■- setting the aforementioned data-origination process for processing then, the 
semi finish lens selection process which chooses the semi finish lens suitable for processing it by deleting 
and carrying out appearance based on the aforementioned data for numerical-control processing - having 
- the aforementioned NC configuration - creation - the manufacture method of the spectacle lens 
characterized by to process it by the semi finish lens chosen at the aforementioned semi-finish lens 
selection process deleting at a process, and carrying out appearance 

[Claim 7] claims 4 or 6 - setting - the aforementioned NC configuration - creation - the manufacture 
method of the spectacle lens characterized by measuring the configuration of the field for [ of the semi 
finish lens which deletes and carries out appearance before a process and serves as a candidate for 
processing ] processing, and having an amendment amendment process for the aforementioned data for 



numerical-control processing 

[Claim 8] a claim 1 setting the aforementioned NC configuration - creation - the manufacture 
method of the spectacle lens characterized by processing it by deleting and carrying out appearance so 
that maximum surface roughness Rmax of the field where the process was deleted, appearance was 
carried out, and processing was performed may be set to 0.010mm or less 

[Claim 9] a claim 2 setting - the aforementioned NC configuration - creation the manufacture 
method of the spectacle lens characterized by processing it by deleting and carrying out appearance so 
that maximum surface roughness Rmax of the field where the process was deleted, appearance was 
carried out, and processing was performed may be set to 0.001mm or more and 0.010mm or less 
[Claim 10] a claim 1 - setting - the aforementioned NC configuration - creation - the manufacture 
method of the spectacle lens characterized by processing it by deleting and carrying out appearance so 
that the amount of level differences near [ which is generated in case a process is deleted, appearance is 
carried out and processing is performed ] the point of inflection may be set to 0.005mm or less except for a 
field relative roughness component 

[Claim 11] a claim 2 setting the aforementioned NC configuration - creation - the manufacture 
method of the spectacle lens characterized by processing it by deleting and carrying out appearance so 
that the amount of level differences near [ which is generated in case a process is deleted, appearance is 
carried out and processing is performed ] the point of inflection may be set to 0.0005mm or more and 
0.005mm or less except for a field relative roughness component 

[Claim 12] the NC configuration which the storage section which can memorize the data for 
numerical-control processing for [ of the field by the side of the body of a spectacle lens or the field by the 
side of an eyeball ] processing it by one of fields' deleting at least and carrying out appearance, the means 
which can set a spectacle lens, and the field which are set as the processing object of this spectacle lens 
can delete, can carry out appearance, and can perform processing based on the data for numerical-control 
processing - creation the manufacturing installation of the spectacle lens characterized by to have a 
means 

[Claim 13] a claim 12 - setting - the aforementioned NC configuration - creation the manufacturing 
installation of the spectacle lens characterized by the thing which can imitate and can perform polish of 
the field where it deleted, appearance was carried out with the means, and processing was performed by 
polish, and for which it imitates and has a polish means 

[Claim 14] a claim 12 - setting the aforementioned NC configuration creation •■ polish of the field 
where it deleted, appearance was carried out at the process, and processing was performed It has NC 
polish means which can be performed based on the data for numerical -control processing which specified 
the field configuration to grind, the aforementioned storage section The manufacturing installation of the 
spectacle lens characterized by being what can memorize the data for numerical control processing which 
specified the field configuration ground with the aforementioned NC polish means in addition to the data 
for numerical-control processing which specified the field configuration which it begins to delete. 
[Claim 15] The manufacturing installation of the spectacle lens characterized by having a processing data 
setting means to set the data for numerical -control processing which considered the conditions of the 
wearing person of a spectacle lens as the aforementioned storage section for every spectacle lens for 
processing in a claim 12. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of a 

spectacle lens, and equipment. 

[0002] 

[Description of the Prior Artl A spectacle lens is divided roughly into a single focal lens and a multifocal 
lens. The general manufacture range of each lens, an inventory gestalt, and the conventional 
manufacture method are explained. In addition, below, especially the spectacle lens made from plastics is 
explained. 

[0003] First, a single focal lens is explained. Although a single focal lens is used for eyesight reform of 
myopia or the hyperope, an example of the manufacture range is shown in drawing 6 . The range about 
15.00 [D] to +10.00 [D] is prepared in astigmatism frequency (it considers as C frequency below) by this 
at 0.25 [D] steps by 0.25 [D] steps as well as S frequency in the range about 0.25 [D] to 6.00 [D] with the 
number of spherical degrees (it considers as S frequency below). However, in the example shown in a view 
6, the range of C frequency decreases gradually, if S frequency exceeds -9.00 [D]. However, the kind of lens 
turns into no less than 2225 kinds only in the manufacture range shown in a view 6, and has some which 
have a latus manufacture range further depending on the refractive index of a lens, or a design. 
[0004] Next, although it is the gestalt of stock, as for the range surrounded in the S frequency -10.00 [D] 
to +6.00 [D], and C frequency 0.25[D] -2.00[D], especially in stock as a shaping lens which is a portion 
with many orders received and is called finish lens is common. In stock [ as for ranges other than a finish 
lens / order-received frequency ] as a shaping lens (it considers as a semi-finish lens below) called semi 
finish lens which is thicker than a finishing size as for thickness, without in stock [ for a low reason ] as a 
finish lens, and can manufacture the lens of the frequency for a number step. 

[0005] Next, the manufacture method of a single focal lens is explained. In order to specify the field by the 
side of an eyeball as the punch which became a concave surface in order to specify the field by the side of 
the body of a lens, a single focal lens combines convex ****** female mold, and is manufactured by cast 
molding which pours in and fabricates a lens material in a mold. In order that a finish lens may obtain 
desired frequency, in the case of the spherical lens (it considers as a spherical lens below) which has only 
S frequency, the spherical surface or the symmetry of revolution aspheric surface is prepared in the 
concave surface of a punch, and it prepares the spherical surface in the convex side of female mold. On the 
other hand, in the case of the astigmatism lens (following astigmatism lens) which has C frequency in 



addition to S frequency, the spherical surface or the symmetry-of revolution aspheric surface is prepared 
in the concave surface side of a punch, it establishes a toric side in the convex side of female mold, and is 
manufactured by cast molding combining these. Since the lens released from mold after fabrication has 
the optical surface of a satisfying enough precision, it turns into a completion lens through a dyeing 
process, a hard-coat process, a vacuum evaporationo process, etc. 

[0006] There is also the manufacture method which processes a semi finish lens and is used as a finish 
lens on the other hand. As well as the case of the spherical lens of a finish lens, a semi finish lens 
combines a punch and female mold, and it is manufactured by cast molding so that thickness may become 
thick rather than a finishing size. The lens of special prescription which specifies the above-mentioned 
lens and the above-mentioned amount of prism of low frequency of order-received frequency, and the 
thickness of a lens is specially treated as an order lens, and needs to manufacture the lens with which 
sizes differ according to prescription. If the lens of this special order is a spherical lens according to 
prescription, it will give sand credit processing and polish processing which resembled wrapping 
processing after carrying out rough machining of the concave surface side of a semi finish lens so that it 
may become the toric side configuration of almost a request about the concave surface side of a semi finish 
lens at the spherical surface of almost a request, if it is an astigmatism lens, and it finishes the optical 
surface of a lens precisely. At this sand credit process and a polish process, the lens held at the fixture of 
exclusive use is put on the processing pan with which a configuration or curvature became settled 
beforehand, and a lens front face is processed by printing a lens and a processing pan relatively and 
moving lap material, pouring water into a lens processing side. At a sand credit process, it finishes to the 
precision from which the unevenness on the front face of a lens is made small, and desired appearance is 
acquired at a polish process. A series of processing methods of this rough machining, sand credit, and 
polish are named generically, and are called polish processing. 

[0007] By the manufacture method of a finish lens, since the lens of special prescription which specifies 
the above-mentioned amount of prism and the thickness of a lens has some which cannot be 
manufactured, even if it is the manufacture range of a finish lens, it is necessary to manufacture it from a 
semi finish lens. Therefore, if the manufacture range shown in a view 6 is taken for an example, sand 
credit and the processing pan used for polish processing need to prepare in advance the thing of the 
configuration from which it differs for 2225 kinds [ being the same ] as a lens, or curvature. 
[0008] Usually, the lens obtained in this way is called polish lens. Since this polish lens has the optical 
surface of a satisfying enough precision, it turns into a completion lens through a dyeing process, a 
hard-coat process, a vacuum evaporationo process, etc. like a finish lens. 

[0009] Next, the manufacturing installation for obtaining the aforementioned polish lens is explained, 
first, the generator into which the so-called curve generator and this so-called which delete the field of 
fixed curvature and can carry out the broth of it are developed into, and a false toric side can also be 
processed uses the equipment which performs rough-planed processing - having - prescription - 
responding - moreover, the spherical surface near a configuration or the toric side of a request by the 
thickness in a back process which processed it and took ** into consideration - grinding - or cutting is 
carried out The equipment which performs sand credit processing and polish processing is the same 
mechanism fundamentally, and is equipped with the mechanism in which all print a processing pan and a 
lens relatively and move them, and a means to supply the means and lap material which generate a 
pressure between a processing pan and a lens. About this mechanism, what performs triangular 



movement of the lens called a Udagawa style, for example and rotation of a processing pan, and the thing 
which performs the circular motion of the lens called AO formula and rotation of a processing pan are 
known. In addition, it is necessary to choose a processing pan according to prescription in the case of 
processing. Moreover, pads are exchanged according to the quality of the material and the process of a 
lens. Incidentally, as for a glass spectacle lens as well as the case of the spectacle lens made from the 
aforementioned plastics, it is common rough-planed processing and to sand-credit-process it, to carry out 
polish processing and to manufacture. 

[0010] Then, a multifocal lens is explained. A multifocal lens is divided into a progressive multifocal lens 
and a super imposedfocal- spot lens. These multifocal lenses realize the function of the single focal lens for 
****** an( j t j ie fixnction of the single focal lens for ****** with one lens. 

[0011] Therefore, eyesight reform of ****** and ****** is possible, without hanging spectacles again, and 
there is no troublesomeness accompanying a substitute. 

[0012] a progressive multifocal lens - the superficies side of a lens - getting it blocked it is 
characterized by having the progressive side which a focal distance continues and changes to a convex 
side, and types, such as BAIFOKARU (double focus) and TORIFOKARU (Mie focus), commercialize a 
superimposed-focal-spot lens - having - **** - the superficies side of a lens - getting it blocked - it is 
characterized by having a curved surface for obtaining two or three focal distances to a convex side 
Therefore, unlike a single focal lens, a multifocal lens has the frequency for ******, and the frequency for 
****** ca ii s absolute value of the difference of these two frequencies degree of subscription. 
[0013] In addition, a mainstream progressive multifocal lens is explained to an example also in a 
multifocal lens now henceforth. Although it is the manufacture range of a progressive multifocal lens, the 
range of S frequency and C frequency is usually the same as the manufacture range shown in a view 6. In 
addition, in the case of a progressive multifocal lens, the above-mentioned degree of subscription has 13 
step *********** s common at 0.25 [D] steps from 0.50 [D] to 3.50 [D]. Moreover, recently, designing 
separately the lens for right eyes and the lens for left eyes, respectively is becoming common. Even if it is 
the same manufacture range as a single focal lens in the case of a progressive multifocal lens, an 
astigmatism prescription lens besides this degree of subscription, and a right-and-left' separate 
installation meter Although the kind of lens of the aforementioned manufacture range will serve as 
9942946 kinds and a huge number if it also includes a part for an astigmatism shaft since it is necessary 
to set up the astigmatism shaft of prescription 180 kinds at 1 [**] step for every lens by making the main 
meridian of a progressive side into a criteria position The above special prescription lenses are not 
contained in this. 

[0014] Next, although it is the manufacture method of a progressive multifocal lens, since a progressive 
multifocal lens is a total special order lens fundamentally, it is manufactured at a convex side according to 
prescription with the almost same method and equipment as a case of the polish lens of the 
aforementioned single focal lens from the semi finish lens which has a progressive side. That is, a semi 
finish lens is manufactured by cast molding so that the field by the side of the body of a spectacle lens 
(convex side) turns into a progressive side of a predetermined performance, the field by the side of an 
eyeball (concave surface side) may finish and thickness may become thick rather than a size, and 
according to prescription, if the concave surface side of a semi finish lens is a spherical lens, it will carry 
out polish processing so that it may become a desired toric side configuration at the desired spherical 
surface, if it is an astigmatism lens. Thus, in the astigmatism prescription by the progressive multifocal 



^ lens, it is necessary to set the astigmatism shaft which made the criteria position the main meridian of 
the progressive side by the side of a convex to a concave surface side, and it differs from the case where 
this point is the polish lens of the aforementioned single focal lens on manufacture. In addition, if it is the 
manufacture range shown in drawing 6 , since the number of the kinds of the spherical surface by which 
creation is carried out to a concave surface side, and toric side will turn into the number of the kinds of 
processing pan, a processing pan becomes the 2225 same kinds as the case of a single focal lens. 
[0015] Thus, the semi finish lens for progressive multifocal lenses combines the punch which has a 
progressive side in a concave surface side, and the female mold which has the spherical surface in a 
convex side, and it is manufactured by cast molding so that thickness may become thick rather than a 
finishing size. Moreover, the lens which has high S frequency and the degree of subscription of 
order-received frequency in the manufacture range may combine the punch which has a progressive side 
in a concave surface side, and the female mold which has the spherical surface in a convex side, and may 
manufacture a finish lens by cast molding. However, in stock [ the finish lens of a progressive multifocal 
lens is very little, and / 95% or more / as a semi finish lens ] generally. 

[0016] By the way, the manufacture method that the progressive multifocal lens of an order lens will also 
raise the manufacture ratio of a finish lens to a limit specially is proposed by JP,519212,A. This 
manufacture method manufactures most order lenses by cast molding specially, and the manufacture 
ratio of a finish lens is over 90% in spite of the progressive multifocal lens. The manufacture method 
obtains the lens which arranges the mold for a kind corresponding to the manufacture range beforehand, 
chooses the punch and female mold for obtaining desired frequency according to prescription of a 
customer, combines this, and is satisfied [ with carrying out cast molding ] of prescription. 
[0017] The total becomes 130 kinds, when the degree of subscription specifically considered as 13 steps as 
well as the above in the manufacture range shown in drawing 6 , and the kind of punch which has a 
progressive side in a concave surface side divides the manufacture range in five base curve partitions and 
it considers as a right-and-left separate installation meter. Moreover, the female mold which is used in 
order that the female mold which is used in order to manufacture a spherical-surface type progressive 
multifocal lens combining the 130 aforementioned kinds of punches, and which has the spherical surface 
in a convex side may manufacture 100 kinds of astigmatism type progressive multifocal lenses similarly 
and which has a toric side in a convex side arranges 2100 kinds and a total of 2430 kinds of molds, and 
manufactures a finish lens. In addition, after setting the astigmatism shaft of female mold as a criteria 
position for the main meridian of the progressive side of a punch according to prescription, cast molding of 
the case of an astigmatism type progressive multifocal lens is carried out. In addition, about the lens of 
special prescription, and the lens of the frequency exceeding the aforementioned manufacture range, it is 
manufactured by polish processing from a semi finish lens as well as the above. 
[0018] 

[Problem(s) to be Solved by the Invention] however, by the manufacture method of the spectacle lens by 
polish processing shown in the aforementioned background technology, the processing pan was used in 
the first place - lap since it is processing, it is necessary to produce a processing pan the 
refractive-index exception of a lens, and according to frequency With the equipment of exclusive use, 
grinding is cut or carried out and a processing pan is made by the configuration of a request of aluminum, 
reinforced plastics, firing urethane, etc. a processing pan - 0.25[-- it is necessary to keep step with every 
D] at a still finer step depending on the frequency range In the case of the manufacture range shown in a 



yiew 6, fhe kind becomes a part more than for the kind of a lens, i.e., 2225 pieces. The refractive index of 
the lens material used as a plastic lens for the present spectacles has four common kinds, 1.50, 1.56, 1.60, 
and 1.67, and since the frequency with the same configuration of a processing pan also changes with 
refractive indexes of a lens, the required number becomes 8900 or more pieces. 

[0019] The manufacture cost of a processing pan is needed as a running cost in cost as the management 
man day of these processing pan and also a storage space, and an initial cost. In addition, plastics and 
glass are not asked on the manufacture time for delivery of a processing pan, and the principle of 
processing a point except cost for productivity reservation, but it is only beginning to delete rough-planed 
processing in the configuration near a desired configuration, and the configuration precision of a 
processing side is decided by sand credit processing and the polish processing process which imprint the 
configuration of a processing pan. Therefore, in order to guarantee configuration precision, it has many 
troubles - there is the need of managing strictly the processing error at the time of manufacture of the 
processing pan which is the basis. 

[0020] Furthermore, conventionally, the curved surface which combined the progressive side by which 
creation was carried out to the convex side of a lens, and the spherical surface or the toric side by which 
creation was carried out to the concave surface side according to prescription is generated on the whole 
surface by the side of the concave surface of a lens, and the spectacle lens of raising an optical property by 
leaps and bounds is proposed by Japanese Patent Application No. 7 306189. The lens which has such a 
curved surface in a lens concave surface side will be henceforth called inside successive promotion 
multifocal lens. This inside successive promotion multifocal lens can be manufactured also by the lens 
manufacture method by cast molding shown in aforementioned JP, 5- 192 12, A. 

[0021] The case where the inside successive promotion multifocal lens of a type which has the spherical 
surface in a lens convex side here is manufactured in the manufacture range shown in drawing 6 is 
considered. First, the kind of punch which has the spherical surface in a concave surface side is made into 
ten kinds of 10 base-curve partitions. Next, although it is the female mold combined with a punch, in S 
frequency and C frequency, no less than a total of 9940320 kinds need to hold the female mold which has 
the curved surface which combined further 2626 kinds of toricin female mold which has progressive side 
on spherical- surface prescription lenses at convex side sides according to a progressive side and 
prescription for astigmatism prescription lenses for every astigmatism shaft in a convex side at 0.25 [D] 
steps at 0.25 [D] steps. The number of possession of the female mold per kind is temporarily reached only 
at mold cost also as ten sheets also at hundreds of billions of yen. Moreover, it has troubles, like the 
special prescription lens which specifies the amount of prism and the thickness of a lens by the 
management of the stock control of the mold of the kind of only this itself being unreal, and not being 
realized and the according to this cast molding as stated further above lens manufacture method has 
some which cannot be manufactured. 

[0022] Moreover, the curve generator conventionally used for the creation of the field by the side of an 
eyeball etc. is completely impossible for the spherical surface or a toric side generating the curved surface 
which combined the progressive side, the spherical surface, or the toric side which processing could not do 
but was shown above on the structure and the principle which prints with a processing pan and is 
processed. 

[0023] Then, in this invention, it aims above at offering actually the manufacture method of a spectacle 
lens and manufacturing installation which can be supplied completely for the inside successive promotion 



multifocal lens which cannot be supplied by the conventional manufacture method, furthermore, the 
manufacture method by polish processing not only using a progressive multifocal lens but the 
conventional processing pan - instead of - a short period of time - a low cost - a variety - it is also 
making into the purpose to offer the manufacture method and the manufacturing installation which can 
manufacture a busy spectacle lens, and it aims at offering the manufacture method and the 
manufacturing installation which can omit the processing pan itself and can omit the manufacture cost of 
a processing pan and a management man day, a storage space, etc. Moreover, the manufacture period of 
the processing pan which required several months conventionally also makes it the purpose of this 
invention to suppose that it is unnecessary and to enable large cost cut and timefordelivery shortening. 
[0024] 

[Means for Solving the Problem] for this reason, this invention - setting - the field of a spectacle lens - 
based on the data for numerical control processing (it may be hereafter called "the data for NC 
processing"), it is made to perform creation namely, the manufacture method of the spectacle lens of this 
invention NC configuration of the field by the side of the body of a spectacle lens, or the field by the side 
of an eyeball which one of fields deletes, carries out appearance, and performs processing based on the 
data for numerical-control processing at least - creation - it is characterized by having a process 
Moreover, it sets to the manufacturing installation of the spectacle lens of this invention. The storage 
section which can memorize the data for numerical-control processing for [ of the field by the side of the 
body of a spectacle lens, or the field by the side of an eyeball ] processing it by one of fields beginning to 
delete at least, NC configuration which the means which can set a spectacle lens, and the field set as the 
processing object of this spectacle lens can delete, can carry out appearance, and can perform processing 
based on the data for numerical-control processing - creation - it is characterized by having a means 
[0025] NC processing to which the manufacture method of the spectacle lens of this invention and the 
manufacturing installation are not adopted as manufacture of the conventional spectacle lens - the 
configuration of the field of a spectacle lens itself - creation - it can manufacture only by changing the 
data for NC processing using the manufacturing installation in which the spectacle lens equipped with 
what curved surface was also common, or the manufacturing installation of a few kinds by being 
characterized by adopting it as processing and using the manufacture method of this invention, or a 
manufacturing installation Therefore, in this invention, the field by the side of the eyeball of the inside 
successive promotion multifocal lens by which a progressive side which is different to every [ of a 
spectacle lens ] wearing person (a user, customer), and the toric side were compounded can also be 
processed by changing the data for NC processing, and an inside successive promotion multifocal lens can 
be completely supplied by using the manufacture method of this invention, and a manufacturing 
installation, moreover, only changing the data for NC processing in this invention - a variety * since a 
busy spectacle lens can be manufactured - beforehand - a variety - a busy processing pan is 
manufactured and it becomes unnecessary to manage them Therefore, a spectacle lens various type can 
be supplied by the low price, and it becomes possible to also shorten the time for delivery sharply. 
[0026] It is also possible to carry out with the single processing method or processing equipment from the 
creation of the field configuration of a spectacle lens to finishing using NC processing. However, in the 
spectacle lens of which high profile irregularity is required, floor to floor time can be sharply shortened by 
changing the processing method or processing equipment in an intermediate stage from the creation of a 
field configuration to finishing of a lens side. For example, after generating a field configuration by NC 



processing, production time can be sharply shortened by grinding by imitating and finishing a lens side. 
Moreover, production time can be shortened also by performing NC polish process that NC processing 
process performs polish processing based on the data for numerical-control processing which specified the 
field configuration to grind later for having generated the field configuration, furthermore - the point of 
shortening production time NC configuration - creation - it is effective to process it by a semi finish 
lens's deleting and carrying out appearance in a process 

[0027] thus ■■ since the spectacle lens equipped with what field can also be manufactured by changing the 
data for NC processing in the manufacture method of the spectacle lens of this invention, and a 
manufacturing installation - NC configuration - creation - by considering the conditions of the wearing 
person of a spectacle lens before a process, and creating the data for NC processing for every spectacle 
lens for processing, the customized spectacle lens suitable for each user can be manufactured completely, 
and can be offered 

[0028] moreover, the configuration of the field for [ of the semi finish lens which serves as a candidate for 
processing while choosing the semi finish lens suitable for processing it by beginning to delete based on 
the data for NC processing ] processing •■ measuring - the data for NC processing - an amendment the 
data [ be / suitable / for processing / which considered the error of a semi finish lens etc. / it by actually 
deleting and carrying out appearance / it ] for NC processing can create, and it can process based on it by 
things 

[0029] moreover, NC configuration of the manufacture method of the spectacle lens of this invention - 
creation - a process can process it by deleting and carrying out appearance so that maximum surface 
roughness Rmax of the field where appearance was deleted and carried out and processing was performed 
may be set to 0.010mm or less It becomes possible to manufacture a spectacle lens with the desired 
optical surface for a short time, without making superfluously into a long time time which a polish 
process takes though a polish process will be carried out without carrying out a subsequent sand credit 
process, if this condition is used. In addition, if maximum surface roughness Rmax of the field where it 
began to delete at NC configuration generating process, and processing was performed is made small to 
an optical-surface grade, the polish process itself can also be made unnecessary by coming out as it is or 
performing hard coating after that. 

[0030] moreover, the manufacture method of the spectacle lens of this invention - NC configuration - 
creation - after processing it by deleting and carrying out appearance so that maximum surface 
roughness Rmax of a processed field may be set to 0.001mm or more and 0.010mm or less at a process, it 
imitates and polish can perform polish of the field if this condition is used - NC configuration - creation 
-- it becomes possible to manufacture a spectacle lens with a sufficient configuration precision with the 
desired optical surface and sufficient appearance precision for a short time, without making into a long 
time superfluously time which a process takes if it sets to have set maximum surface roughness Rmax to 
0.001mm or more to less than 0.001mm here - NC configuration creation - it is because the time which 
a process takes becomes long superfluously In this case, it is desirable to be referred to as 0.002mm or 
more, and it is more desirable to be referred to as 0.003mm or more. 

[0031] moreover, NC configuration of the manufacture method of the spectacle lens of this invention -- 
creation - in case it is processed by deleting a process and carrying out appearance, the amount of level 
differences near [ which is generated by the processed field ] the point of inflection can process it by 
deleting and carrying out appearance so that it may be set to 0.005mm or less except for a field relative 



roughness component For a long time, a bird clapper does not have the time which a polish process takes 
though a polish process will be carried out without carrying out the sand credit process for removing a 
level difference, if this condition is used, and it becomes possible [ manufacturing a spectacle lens with the 
desired optical surface for a short time ]. Having set the amount of level differences to 0.005mm or less 
here When a sand credit process is skipped after considering as the range exceeding 0.005mm, It is 
because it is in the inclination for the time which a polish process takes to become long and is not 
desirable. It is difficult to remove this level difference completely, even if it carries out a prolonged polish 
process, passing through a prolonged polish process, though this level difference is still able to be 
removed completely - a configuration - creation - it is because the configuration precision of the optical 
surface by which creation was carried out at the process is worsened or polish sagging is generated 
Moreover, since a sand credit process can be skipped, it is effective in the ability to make unnecessary the 
polish pan which was required of the sand credit process. 

[0032] Moreover, after the manufacture method of the spectacle lens of this invention processes it by 
beginning to delete so that the amount of level differences near [ which is generated in case it is processed 
by beginning to delete ] the point of inflection may be set to 0.0005mm or more and 0.005mm or less 
except for a field relative roughness component, it imitates and can perform polish of the field by polish, if 
this condition is used - expensive, very small NC configuration of generating of a level difference 
creation - it is not necessary to use equipment and a manufacturing cost can be reduced moreover - since 
it is not necessary to make processing speed late in order to suppress generating of a level difference - NC 
configuration - creation - it becomes possible to manufacture a spectacle lens with a sufficient 
configuration precision with the desired optical surface and sufficient appearance precision for a short 
time, without maLking into a long time superfluously time which a process takes 
[0033] 

[Embodiments of the Invention] The manufacture method of a spectacle lens and equipment which are 
applied to this invention in the spectacle lens made from plastics at an example are explained. The 
prescription data 100 obtained from the customer as a block diagram was used and shown in drawing 1 
are transmitted to the host computer 101 of a lens maker f s manufacturing department. Generally in the 
case of a progressive multifocal lens, S frequency, C frequency, an astigmatism shaft, the degree of 
subscription, prism, lens thickness, the diameter of a lens, a color, etc. are contained in this prescription 
data. Moreover, in the case of a single focal lens, prescription data, such as S frequency, C frequency, an 
astigmatism shaft, prism, lens thickness, a diameter of a lens, and a color, are contained, and it is 
transmitted to the host computer 101 of a direct lens maker's manufacturing department with online 
from the terminal with which the spectacles retail store was equipped with these prescription data 100. 
Or a relay base receives the prescription data 100 from a retail store with transmission meanses, such as 
a telephone and facsimile, and online transmission is carried out from this relay base. And based on the 
prescription data 100 transmitted to these host computers 101, in the calculation process 102, the 
above-mentioned prescription data are processed into the manufacture data for production lines by 
calculating computer, based on this manufacture data, calculation of the combination of a curved surface 
based on prescription of a customer in jamming is performed, and a lens configuration is designed for 
every prescription of a customer. This calculation process 102 is equipped with the function as a data 
generation process for processing for NC processing. The numerical-control cutting machine shown in 
drawing 2 used at the configuration generating process 106 of explaining below, Or the data for NC 



processing for generating a lens design configuration with the numerical-control lathe-turning machine 
shown in drawing 3 (1st data for NC processing), and the numerical -control grinder shown in drawing 5 -- 
a configuration - creation - the data for NC processing for grinding the curved surface by which creation 
was carried out at the process (2nd data for NC processing) - further It imitates, and calculation is 
performed simultaneously and the polish conditions of a grinder are also stocked by the storage which is 
shown in drawing 4 and by which the calculating computer was equipped with these. 
[0034] Then, the semi finish lens which becomes the origin which processes the lens which is satisfied 
[ with the lens selection process 103 which chooses a semi finish lens ] prescription of a customer is 
selected. At the process 103 which chooses this semi finish lens, the corresponding semi finish lens is 
picked manually, or it picks automatically using an automatic warehouse etc. 

[0035] although it is manufactured by cast molding using a mold as Naka of the conventional technology 
has also described the semi finish lens, even if it fabricates with the same type, the configurations differ 
for every semi finish lens on polymerization conditions, annealing conditions, etc., and the configuration 
of a mold may fully be unable to be imprinted depending on the case in such a case, it is alike occasionally, 
it carries out and the configuration precision of a desired semi finish lens is not acquired For this reason, 
the measurement necessity judgment process 104 of a semi finish lens is established, the configuration of 
the semi finish lens chosen at measurement and the calculation process 105 is measured beforehand, and 
the criteria curve for obtaining desired lens frequency from this measurement result is computed by 
calculating computer, and is fed back to calculation of the curved surface which generates. By 
establishing the process 105 which performs such amendment, the configuration error of a semi finish 
lens is canceled, and in order to obtain desired lens frequency as a result, it becomes possible to obtain the 
curved surface which should be carried out creation. The field of the field which carries out configuration 
measurement to carry out configuration generating among the concavo-convex sides of the selected semi 
finish lens is good only in respect of a reverse side in that case. If a measurirfg plane is the semi finish 
lens which carried out the spherical- surface configuration as the method of configuration measurement, 
radius of curvature can be easily measured by cross-section profile and form tester like tradename-Form 
Talysurf made from rank tailor HOBUSON. Moreover, when a field to measure has a sculptured surface 
like a progressive side, it is possible to perform configuration measurement using a profile and form tester, 
a three-dimensions measuring instrument, etc. using the interferometer. 

[0036] In addition, when the configuration precision of a semi finish lens is stable, it can judge at the 
necessity judgment process 104, and the measurement process (amendment process) 105 can be made 
unnecessary. If the case where a measuring plane is the spherical surface is taken for an example, the 
radius of curvature of the spherical surface of the semi finish lens in the same manufacture lot, i.e., the 
standard deviation of a curve, is below the quadrant of lens frequency tolerance, and, as for this stable 
configuration precision, the difference of the average of a curve and a nominal curve makes the standard 
1/5 or less [ of frequency tolerance ]. Moreover, when a measuring plane is a sculptured surface, this idea 
can be applied and a standard can be set up. 

[0037] Next, a field configuration is generated according to the data for NC processing generated based on 
the prescription data of the user of each [ the configuration generating process (NC processing process) 
106 ], when polish is needed further at the process 107 which judges polish necessity, the polish process 
108 is performed, finally inspection is conducted by the inspection process 109, and a spectacle lens is 
manufactured through these processes. 



[0038] Below, it explains in more detail about 106 or less configuration generating process, first, a 
configuration - creation - the configuration which set to the chuck 202 of the numerical-control cutting 
machine 200 of the spectacle lens manufacturing installation 150 which shows the semi finish lens chosen 
at the semi finish lens selection process 103 to drawing 2 at a process 106, and was stocked by the storage 
of the calculating computer 101 - the data for NC processing for creation (1st data for NC processing) - 
the numerical-control cutting machine 200 - transmitting a configuration - creation is performed 
usually - since the data for NC processing serve as the huge amount of data, or it once memorizes to the 
storage of the numerical-control cutting inside of a plane - the data for NC processing - direct - a 
numerical-control cutting machine - sending in - a machine - moving - a configuration - creation is 
performed in addition, a configuration - even if it uses an others and numerical-control grinding machine 
and a numerical-control lathe -turning machine as a means of creation - an equivalent configuration - 
creation is possible [ machine / numerical-control cutting / aforementioned ] 

[0039] In addition, if the edge implement used with these configurations generating means is cutting, a 
diamond cutter, a superhard cutter, etc. are grinding processes and a metal bond, the diamond wheel of 
electrodeposition, etc. are cutting processes by turning, a diamond and the byte of superhard ** will be 
mentioned, these configurations - creation - the configuration using the means - creation at a process, 
roughing and finish-machining are performed by the one chuck, and make O.Ol below 10 [mum] to the 
surface roughness of the work after processing in finish-machining at maximum surface roughness Rmax 
(it considers as Following Rmax) Moreover, it is as having been shown in drawing 1 that the polish 
process 108 can be formed in the following process if needed, and a desired optical surface can be obtained. 
Although based also on the material of a plastic lens, it is Rmax about this surface roughness. Below 0.05 
[mum], then in the case of the spectacle lens made from plastics, even if it skips the polish process 108, a 
desired optical surface can be obtained by performing surface treatment at the hard-coat process 
(un-illustrating) following the configuration generating process 106. In addition, even when surface 
roughness is the same, it is greatly influenced by the plastic-lens material whether a desired optical 
surface can be obtained by performing surface treatment at a hard-coat process. 

[0040] the case where a desired optical surface cannot be obtained only by performing surface treatment 
at a hard coat process on the other hand - a configuration - after creation - the polish process 108 - 
preparing - a configuration ■: creation - a smooth optical surface is ground and made to a next lens front 
face 2nd NC processing process by the numerical-control grinder 500 which is specifically shown in 
drawing 4 and which it imitates and is shown in a grinder 400 or drawing 5 - carrying out - a 
configuration - creation - it grinds to a desired optical surface, without breaking down the 
curved-surface configuration by which creation was carried out at the process 106 Although these 
polishes means has equipped the polisher head which has elasticity The nonwoven fabric which has the 
length of hair about [ which used rayon, nylon, etc. as the raw material ] length 0.15 [mm] is allotted to 
the front face of a polisher head, further aluminum 203 It is also possible to raise polish efficiency by 
pouring water between the work for polish and the aforementioned nonwoven fabric in the polish liquid 
which considered as the principal component of an abrasive and mixed an oxide, water, etc. to this. 
[0041] (Example l) Below, each process and each equipment are explained to an example for the case 
where the inside successive promotion multifocal lens which is proposed by Japanese Patent Application 
No. 7-306189 and which has the curved surface which combined the progressive side and the toric side in 
the concave surface side of a lens is manufactured, in more detail. The diameter 80 of a lens [mm], +2.00 



.spherical degree (S frequency) [D], the astigmatism frequency (C frequency) [D] -1.75, 55 astigmatism 
shafts, the degree 2.25 of subscription [D], and the personal information of a user (customer) called prism 
1.20 down are included in the prescription data 100 of this example. First, in order to satisfy the 
aforementioned prescription, the progressive side of a base curve 4.00 [D] and the degree 2.25 of 
subscription [D] which generates to the concave surface side of a lens, and the toric side which sees from a 
lens concave surface side in the astigmatism frequency -1.75 [D], and has a base curve shaft in the 
counterclockwise direction in the direction of 35 degrees to the main meridian of a progressive side 
calculated the curved surface compounded by the concave surface whole surface by calculating computer. 
Under the present circumstances, the result center thickness of a lens was also calculated simultaneously 
and the result was 3.35 [mm]. The data for NC processing for processing the curved surface calculated 
above following these calculation with the numerical-control cutting machine 200 shown in drawing 2 are 
created by calculating computer at the calculation process 102, and are recorded on the hard disk with 
which the calculating computer is equipped. 

[0042] Next, although the semi finish lens for obtaining the inside successive promotion multifocal lens 
which satisfies the aforementioned prescription chose at the selection process 103, in this example, it has 
the spherical surface in a convex side, and the radius of curvature chose the semi finish lens which has 
the base curve of nominal value 6.00 [D] by 110.333 [mm]. The refractive index of the lens material of a 
semi finish lens is 1.662. Moreover, dispersion in the base curve in the inside of the same manufacture lot 
with which the selected semi finish lens is contained is as small as 0.005 [D] at standard deviation, and 
configuration precision was extremely stable. Moreover, the average of a base curve has the very small 
difference of 5.998 [D] and a nominal base curve. For this reason, correction of the lens design 
configuration which judged that the configuration measurement process 105 was unnecessary at the 
configuration necessity judgment process 104, and was calculated by calculating computer is not directed. 
In addition, the composition of the manufacture lot of the aforementioned semi-finish lens is 30 sheet / lot. 
[0043] Then, at the configuration generating process 106, a semi finish lens is grasped by the work chuck 
202 of the numerical-control cutting machine 200, the DNC operation mode of the numerical-control 
cutting machine 200 is used, and configuration generating of the lens design configuration is carried out 
by cutting, transmitting the aforementioned data for NC processing to the numerical-control cutting 
machine 200 directly from a host computer 101. the composition of the numerical control cutting machine 
200 of this example -- the time -- 2 -- being shown - having -- as - Horizontally mostly straight- line 
positioning The edge implement rotation means 213 mostly attached on a Y-axis positioning means 208 
intersect perpendicularly with the X-axis positioning means 205 and the aforementioned X-axis 
positioning means 205 to perform mostly to perform straight-line positioning horizontally, a Z-axis 
positioning means 212 to perform straight-line positioning in the perpendicular direction, and the 
aforementioned Z-axis positioning means 212, It consists of work shaft rotation meanses 216 in which 
angle indexing is possible. It is established by the key objective that the Z-axis positioning means 212 
doubles the heart quantity of a circular cutter 215 with a work 201. The main coordinate of a circular 
cutter 215 is positioned in the direction of a normal formed at the point processing [ work ] using three 
shafts of the X-axis positioning means 205, the Y axis positioning means 208, and the work shaft rotation 
means 216. the configuration based on the lens design configuration by performing positioning of the 
main coordinate of the circular cutter 215 corresponding to this processing point continuously - creation 
is performed 



[0044] As for the minimum positioning accuracy of the numerical-control cutting machine 200 used for 
this example, the straight-line positioning means of 0.1 [mum] work shaft rotation means is 0.001 [**]. 
moreover, a work radial delivery pitch - the angle division pitch of 0.5 [mm/rotation] and a work hoop 
direction - 1 round - 360 - dividing -- the amount 3.0 of finishing slitting [mm], and an edge implement 

- a diameter 70.2 [mm] - the superhard cutter of a two-sheet edge - an edge implement rotation means - 
15000[- r. - it was made to rotate by p.m] and was used Sufficient configuration precision for the 
configuration of the curved surface by which cutting was carried out also to this condition to satisfy 
prescription was acquired. 

[0045] the numerical -control cutting machine 200 - a configuration - creation - the surface roughness of 
the spectacle lens obtained by the case where it uses for a process 106 Rmax Only by 4.5 [mum] and 
cutting, when an optical surface required for a lens is not obtained, polish processing 105 is carried out 
continuously, this example shows to drawing 4 among the spectacle lens manufacturing installations 150 

- imitating - a grinder 400 - using - the aforementioned configuration - creation - the curved surface 
by which creation was carried out at the process is ground It is possible to generate a pressure required 
for polish between a work 401 and the polisher head 410 by load addition means by which imitate, and 
consist of an irrigation means 409 to pour water, and the rocking shaft which rocks as an equipment 
configuration of a grinder 400 in the work axis of rotation 403, the polisher axis of rotation 407, and the 
direction shown in an arrow 408 although not illustrated, polish liquid, etc. are not illustrated. The 
polisher head 410 consists of the sheets 404 and the polisher head cases 405 which have flexibility, such 
as rubber, and liquids, such as gases shown in the space where it was sealed between this sheet 404 and 
the polisher head case 405 406, such as the compressed air, or water, are made to press fit, and it is 
blowing up a sheet 404 by the pressure, and it becomes possible to imitate arbitrary work configurations, 
adding rocking operation with the aforementioned rocking shaft, while rotating the work axis of rotation 
403 and the polisher axis of rotation 407, and pouring water in polish liquid from the irrigation means 
409 in the state where the swollen sheet 404 imitates the configuration of a work 401, - the 
aforementioned configuration - creation - it becomes possible to grind to a desired optical surface, 
without breaking down the work configuration by which creation was carried out at the process Moreover, 
it is also possible to stick the abrasive cloth which is not illustrated on the front face of a sheet 404 
according to the material of the work for polish, and to improve a polish performance further. 

[0046] the basis of this composition - the space where it was sealed between the sheet 404 and the 
polisher head case 405 while sticking on the front face of a sheet 404 with adhesives the nonwoven fabric 
which has the length of hair of the length 0.8 [mm] which uses rayon as a raw material, although not 
illustrated in this example - the compressed air 406 of about 3.2 [kgtfcm2] - sending in - a configuration 
creation - the sheet 404 was blown up so that a sheet 404* might imitate mostly the curved surface by 
which creation was carried out at the process Furthermore, the pressure of about 32.5 [kgf/cm2] was 
generated between the work 401 and the polisher head 410 using the load addition means which is not 
illustrated, this state ~ the polisher head shaft 407 - about 100 [-- r. - p.m] and the work shaft 403 
about 5 [-- r. - it rotates by p.m] - making - in addition - and rocking operation of six round trips was 
added per minute with the rocking means which is not illustrated In addition, between working [ of these 
series ], the work 401, and the polisher head 410, water was poured from the irrigation means 409 in 
polish liquid 411 (Fujimi tradename : poly plastic 103A). a part for consequently, about 10 [--] - the 
required optical surface was able to be obtained Since polish processing was carried out without breaking 



jiown rqost configurations at the time of the aforementioned configuration generating, moreover, the 
measured value at the time of dimension inspection The diameter 80.09 of a lens [mm], the S frequency 
+2.02 [D], the C frequency -1.77 [D], the astigmatism shaft 55 [**], the degree 2.25 of subscription [D], 
prism 1.17 down, and result center thickness 3.31 [mm], Any measured value fulfills the specification 
value and the inside successive promotion multifocal lens which fully satisfies prescription was able to be 
obtained. 

[0047] In addition, the numerical-control cutting machine shown in drawing 2 is usable also as a 
numerical-control grinding machine by changing the edge implement to be used into grinding stones for 
grinding, such as a metal bond, from a circular cutter 215, and can obtain a configuration precision 
equivalent to a numerical-control cutting machine, and surface roughness. 

[0048] Moreover, even if it transposes to the numerical control lathe-turning machine 300 which shows 
the numerical-control cutting machine 200 to drawing 3 , the almost same result can be obtained. The 
numerical-control lathe-turning machine 300 consists of a Y-axis positioning means 308 to perform 
straight-line positioning horizontally and the work shaft rotation means 306, in which angle indexing is 
possible of intersecting perpendicularly with an X-axis positioning means 305 to perform straight- line 
positioning horizontally mostly, and the aforementioned X-axis positioning means 305, mostly, and tool 
post 311. A numerical-control lathe-turning machine positions the main coordinate at a byte's 307 nose of 
cam R like the aforementioned numerical -control cutting machine in the direction of a normal formed at 
the processing point of a work 301 using three shafts of the X-axis positioning means 305, the Y-axis 
positioning means 308, and the work shaft rotation means 306. the configuration based on the lens design 
configuration by performing positioning of the main coordinate at the nose of cam R of the byte 307 
corresponding to this processing point continuously - creation is performed under the present 
circumstances, the work 301 a configuration [ of a work ], roughness, and finish-machining exception -- 
100 - 2000[-- r. - it rotates by the work shaft rotation means 306 at the rotational frequency between p.m] 
[0049] Moreover, although it imitated at the polish process 108 and the grinder 400 was used in this 
example, even if it uses the numerical-control grinder 500 shown in drawing 5 and grinds using the data 
for NC processing for polish (2nd data for NC processing), it cannot be overemphasized that the almost 
equivalent result is obtained. As the numerical -control grinder 500 is shown in drawing 5 Horizontally 
mostly straight- line positioning A Y-axis positioning means 507 intersect perpendicularly with the X-axis 
positioning means 505 and the aforementioned X-axis positioning means 505 to perform mostly to 
perform straight-line positioning horizontally, the rotary table 503 which has an angle indexing function, 
four shafts of an R shaft positioning means 504 to have an angle indexing function, Or it is based on the 
aforementioned X-axis positioning means 505, the aforementioned rotary table 503, and the data for NC 
processing beforehand calculated from the design configuration of three shafts of the aforementioned R 
shaft positioning means 504, and a lens. Perform the relative -position arrangement with the polisher 
head 510 and a work 501, and parts with arbitrary medial axis of the polisher head 510 or front face of 
the polisher head 510 are made in agreement in the direction of a normal in the processing point of a 
work 501. From the direction, with the load addition means 513, the polisher head 510 is pressed and 
polish processing is carried out. Grinding to a desired optical surface is possible, without breaking down 
the curved- surface configuration by which creation was carried out by this at the configuration 
generating process 106. 

[0050] (Example 2) Next, the example in the case of manufacturing the progressive multifocal lens which 



^ has a progressive side by the manufacture method of this invention is explained to the convex side of a 
lens using a drawing. 

[0051] Data called the diameter 80 of a lens [mm], -3.25 spherical degree (S frequency) [D], the 
astigmatism frequency (C frequency) [D] -0.75, 90 astigmatism shafts, the degree 1.00 of subscription [D], 
and down prism 0.75 are contained in the prescription data 100 of this example. In order to satisfy this 
prescription, the toric side of a base curve 5.75 [D] and a cross curve 6.50 [D] which generates to the 
concave surface side of the semi finish lens chosen at the semi finish lens selection process 103 was 
calculated using the calculating computer at the calculation process 102. Under the present 
circumstances, it was 1.55 [mm] when the result center thickness of a lens was also calculated 
simultaneously. Then, the data for NC processing for processing it with the numerical- control 
lathe-turning machine 300 which shows the calculated toric side to drawing 3 were created by calculating 
computer, and it recorded on the hard disk with which the calculating computer 101 is equipped. 
[0052] Next, although the semi finish lens for obtaining the progressive multifocal lens which is satisfied 
[ with the semi fi n ish lens selection process 103 ] of the aforementioned prescription was chosen, in this 
example, criteria radius of curvature chose as the convex side the semi finish lens of the refractive index 
1.662 which has the nominal value 2.50 [D] base curve of 264.8 [mm], and the progressive side of the 
degree 1.00 of subscription [D]. As for dispersion in the base curve in the inside of the same manufacture 
lot with which the selected semi finish lens is contained, as greatly as 0.072 [D], 2.551 [D] and since the 
average of a base curve had an unstable configuration precision, it judged that measurement was 
required at the measurement necessity judgment process 104, and performed configuration measurement 
with the three-dimensions measuring instrument at the measurement process 105 at standard deviation. 
The base curve of the semi finish lens used for this example was 2.542 [D] as a result of measurement, 
therefore, 0.042[which is the difference of 2.50 [D] which is a nominal base curve - in order to generate 
the toric side which corrected a part for D], it re calculated by calculating computer, and it asked for the 
data for NC processing Under the present circumstances, although the result center thickness of a lens 
was also re -calculated simultaneously with the data for NC processing, about result center thickness, it 
was the same numeric value as re calculation before. In addition, the composition of the manufacture lot 
of the aforementioned semi-finish lens is 20 sheet / lot. 

[0053] Then, it grasped by the work chuck 302 of the numerical-control lathe-turning machine 300 which 
shows the aforementioned semi-finish lens to drawing 3 , and the DNC operation mode of a 
numerical-control lathe-turning machine was used, and configuration generating was carried out by the 
cutting process by turning, transmitting directly the data for NC processing memorized by the 
aforementioned host computer 101 to the numerical-control lathe -turning machine 300. In addition, 
although the composition of the numerical-control lathe turning machine 300 is as the example 1 having 
described, as for the minimum positioning accuracy of the numerical -control lathe - turning machine used 
for this example, the straight- line positioning means of 0.1 [mum] work shaft rotation means is 0.01 [**]. 
moreover, a byte's 307 nose of cam R - 4.0 [mm] and a work rotational frequency - 750[ - r. - in the p.m] 
and work radial delivery pitch, the angle division pitch of 0.01 [mm/rotation] and a work hoop direction 
divided 1 round into 360, and the amount of finishing slitting was 2.0 [mm] 

[0054] Sufficient configuration precision for the configuration of the aforementioned toric side by which 
the cutting process by turning was carried out also to this condition to satisfy prescription was acquired. 
Furthermore, surface roughness is Rmax. Since the optical surface required only of 0.014 [mum] and a 



.cutting. process by turning was obtained, it was judged as polish needlessness at the polish necessity 
judgment process 107, and the polish processing 108 was omitted. However, since it had not resulted in 
the optical surface of level which can conduct dimension inspection with a lens meter, dimension 
inspection was conducted after giving hard-coat processing. As a result, the diameter 79.96 of a lens [mm], 
the S frequency -3.26 [D], the C frequency -0.77 [D], the astigmatism shaft 90 [**], the degree 0.98 of 
subscription [D], the down prism 0.75, result center thickness 1.53 [mm], and any measured value fulfill 
the specification value, and the measured value at the time of inspection was able to obtain the 
progressive multifocal lens which fully satisfies prescription. 

[0055] in addition this example - a configuration - although the numerical-control lathe- turning 
machine 300 was used as a means of creation - an example 1 - the same - the numerical control cutting 
machine 200 or a numerical-control grinding machine - using - a configuration -- even if it performs 
creation, it cannot be overemphasized that an almost equivalent result is obtained However, depending 
on the size of the surface roughness after configuration generating processing, it may imitate like an 
example 1, and polish processing with a grinder 400 or the numerical-control grinder 500 may be needed. 
[0056] Although it is rare, when dispersion in the base curve of a semi finish lens uses greatly the 
manufacture lot with which a semi finish lens with the large gap from a nominal base curve is contained 
so much like this example, the direction of the time and effort of a re-calculation which replaced the turn 
of the calculation process 102 of the block diagram of drawing 1 and the semi finish lens selection process 
103, and performed lens manufacture may be lost, and efficiency may improve. 

[0057] (Example 3) It continues, and by the manufacture method of the spectacle lens of this invention, 
configuration generating of the progressive side is carried out at the convex side of a semi finish lens, and 
the example in the case of manufacturing a desired progressive multifocal lens is explained using a 
drawing. 

[0058] The data of diameter 70 of lens [mm], 10.50 spherical degree (S frequency) [D], degree 1.50 of 
subscription [D], and prism 2.00 rise are contained in the prescription data 100 of this example. For this 
reason, in order to satisfy prescription, in the calculation process 102, the progressive side of a base curve 
1.00 [D] and the degree 1.50 of subscription [D] which generates to the convex side of a semi finish lens 
was calculated by calculating computer. Under the present circumstances, it was 1.05 [mm] when the 
result thickness of a lens was also calculated simultaneously. 

[0059] In addition, in this example, it changed into the metal-bond diamond wheel which does not 
illustrate the circular cutter 215 of the numerical-control cutting machine 200 shown in a view 2 as a 
configuration generating means, and was used as a numerical -control grinding machine. 
[0060] Then, at the calculation process 102, the data for NC processing for processing the progressive side 
calculated above with the aforementioned numerical-control grinding machine were created by 
calculating computer, and it recorded on the hard disk with which the calculating computer is equipped. 
[0061] Next, although the semi finish lens for obtaining the progressive multifocal lens which is satisfied 
[ with the semi finish lens selection process 103 ] of the aforementioned prescription was chosen, in this 
example, the semi finish lens which has the spherical surface and with which the radius of curvature has 
the base curve of nominal value 11.50 [D] by 57.565 [mm] was chosen as the concave surface side. The 
refractive index of the lens material of a semi finish lens is 1.662. Moreover, dispersion in the base curve 
in the inside of the same manufacture lot with which the selected semi finish lens is contained was as 
small as 0.002 [D] at standard deviation, and configuration precision was extremely stable. Moreover, 



. since t)xe average of a base curve had the very small difference of 11.492 [D] and a nominal base curve 
value, the above-mentioned configuration measurement was unnecessary like the example 1. Therefore, 
correction of the lens design configuration calculated above was unnecessary. In addition, the composition 
of the manufacture lot of the aforementioned semirfinish lens is 30 sheet / lot. 

[0062] Then, in the configuration generating process 106, configuration generating of the lens design 
configuration was carried out by the grinding process at the convex side of the aforementioned semi-finish 
lens, having grasped by the work chuck by which a numerical-control grinding machine does not 
illustrate the aforementioned semi-finish lens, having used the DNC operation mode of a 
numerical-control grinding machine, and transmitting the aforementioned data for NC processing to a 
numerical-control grinding machine directly. The composition of a numerical control grinding machine is 
the same as a numerical-control cutting machine, if the difference in an edge implement is removed. As 
for the minimum positioning accuracy of the numerical-control grinding machine used for this example, 
the straight-line positioning means of 0.1 [mum] work shaft rotation means is 0.001 [**]. moreover, a work 
radial delivery pitch - the angle division pitch of 0.75 [mm/rotation] and a work hoop direction - 1 round 
- 360 - dividing -- the amount of finishing slitting - 0.2 [mm] and an edge implement - a diameter 68.2 
[mm] - the metal-bond diamond wheel of 500 meshes ~ an edge implement rotation means - 10000[- r. - 
it was made to rotate by p.m] and was used Sufficient configuration precision for the configuration of the 
curved surface by which the grinding process was carried out also to this condition to satisfy prescription 
was acquired. However, surface roughness is Rmax. An optical surface required for a lens was not 
obtained only by 6.2 [mum] and the grinding process. 

[0063] For this reason, polish processing 108 was given continuously. In this example, the curved surface 
which is shown in dra,wing 4 and by which imitated and configuration creation was carried out using the 
grinder was ground. It imitates and the equipment configuration of a grinder is as the example 1 having 
explained. In this example, although not illustrated, while sticking on the front face of a sheet 404 with 
adhesives the nonwoven fabric which has the length of hair of the length 0.8 [mm] which uses rayon as a 
raw material, the sheet 404 was blown up so that the compressed air 406 of about 2.4 [kgf/cm2] might be 
sent into the space where it was sealed between the sheet 404 and the polisher head case 405 and a sheet 
404 might imitate mostly the curved surface by which configuration creation was carried out. The 
pressure of about 26.9 [kgf/cm2] was generated between the work 401 and the polisher head 410 using the 
load addition means which furthermore is not illustrated, this state - the polisher head shaft 407 - about 
120 [ - r. - p.m] and the work shaft 403 - about 5 [-- r. ~ it rotates by p.m] making - in addition - and 
rocking operation of three round trips was added per minute with the rocking means which is not 
illustrated In addition, between working [ of these series ], the work 401, and the polisher head 410, 
water was poured from the irrigation means 409 in polish liquid 411 (Fujimi tradename : poly plastic 
103A). a part for consequently, about 13 H - the required optical surface was able to be obtained 
Moreover, since polish processing was carried out without breaking down most configurations at the time 
of the aforementioned configuration generating, the diameter 70.06 of a lens [mm], the S frequency 10.46 
[D], the degree 1.50 of subscription [D], prism 1.92 rise, result center thickness 1.11 [mm], and. any 
measured value fulfill the specification value, and the measured value at the time of dimension inspection 
was able to obtain the progressive multifocal lens which fully satisfies prescription. 

[0064] As explained above, according to the manufacture method of the spectacle lens of this example, and 
the manufacturing installation Based on prescription of a customer, calculate the combination of a curved 



♦surface* and processing data are computed. The creation of the curved surface of all the combination 
[ means / polish / a cutting means to generate a desired curved surface or a grinding means, a 
la the* turning means, a means to compute the criteria data for measuring the configuration of a semi 
finish lens further in addition to these, and obtaining desired frequency, and ] according to prescription is 
possible, consequently, the processing pan made indispensable with the conventional technology and a lot 
of molds for molding not only become unnecessary, but It becomes possible to manufacture a spectacle 
lens various type easily and to supply by the low cost. The cast-molding method of not only the 
conventional progressive multifocal lens but the conventional technology takes immense cost and 
immense time. Moreover, by the manufacture method by polish processing, it has great effects - the 
inside successive promotion multifocal glasses lens which cannot be manufactured and which was 
indicated by Japanese Patent Application No. 7-306189 can also be actually offered by short time for 
delivery and a short low cost. 
[0065] 

[Effect of the Invention] Thus, it is made to manufacture by NC processing based on the data for NC 
processing in this invention unlike the manufacture method which combined the field [ by the side of the 
body of a spectacle lens ], or field by the side of eyeball polish-equipment using casting molding, a 
conventional curve generator, and a conventional processing pan, or these. For this reason, it can 
manufacture only by changing the data for NC processing using the manufacturing installation in which 
the spectacle lens equipped with what curved surface was also common, or the manufacturing 
installation of a few kinds. Therefore, in this invention, by the conventional manufacture method, it 
becomes possible to supply actually the inside successive promotion multifocal lens which cannot be 
supplied completely, and the spectacle lens equipped with a different field for every wearing person of a 
spectacle lens can be offered at suitable time for delivery and a suitable price, moreover, only changing 
the data for NC processing by using the manufacture method of this invention, and a manufacturing 
installation -- a variety - since a busy spectacle lens can be manufactured -- beforehand -- a variety a 
busy processing pan is manufactured and it becomes unnecessary to manage them Therefore, not only an 
inside successive promotion multifocal lens but a spectacle lens various type can be supplied by the low 
price, and it becomes possible to also shorten the time for delivery sharply. 
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* NOTICES * 

• « 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may. not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the manufacturing process of the spectacle lens in this invention. 
[Drawing 2] Front view showing the numerical-control cutting machine of the spectacle lens 
manufacturing installation of this invention. 

[Drawing 31 The plan showing the numerical-control lathe-turning machine of the spectacle lens 
manufacturing installation of this invention. 

[Drawing 4] Front view in which the spectacle lens manufacturing installation of this invention imitating, 
and showing a grinder. 

[Drawing &] Front view showing the numerical control grinder of the spectacle lens manufacturing 
installation of this invention. 

[Drawing 61 The manufacture range table showing the general manufacture range of a spectacle lens. 
[Description of Notations] 

101 Host Computer 

102 Calculation Process 

103 Semi Finish Lens Selection Process 

104 Measurement Necessity Judgment Process of Semi Finish Lens 

105 Measurement and Calculation Process of Semi Finish Lens 

106 Configuration Generating Process 

107 Polish Necessity Judgment Process 

108 Polish Process 

109 Inspection Process 

201 Work 

202 Work Chuck 

203 Motor for Work AxisofRotation Drive, and Encoder 

204 Work Axis of Rotation 

205 X axis Positioning Means 

206 Motor for X axis Drive, and Encoder 

207 Bed 

208 Y-axis Positioning Means 

209 Motor for Y-axis Drive, and Encoder 

210 Z axis Column 



.211 Motor for Zaxis Drive, and Encoder 

212 Z axis Positioning Means 

213 Edge Implement Rotation Means 

214 Edge Implement Axis of Rotation 

215 Circular Cutter 

216 Work Shaft Rotation Means 

301 Work 

302 Work Chuck 

303 Motor for Work Axis- of -Rotation Drive, and Encoder 

304 Motor for X-axis Drive, and Encoder 

305 X-axis Positioning Means 

306 Work Shaft Rotation Means 

307 Byte 

308 Y-axis Positioning Means 

309 Motor for Y-axis Drive, and Encoder 

310 Bed 

311 Tool Post 

401 Work 

402 Work Chuck 

403 Work Axis of Rotation 

404 Sheet Which Has Flexibility 

405 Polisher Head Case 

406 Liquids, Such as Gases, Such as Compressed Air, or Water 

407 Polisher Head Centerof- Rotation Shaft 

408 The Rocking Direction 

409 Irrigation Means 

410 Polisher Head 

411 Polish Liquid 

501 Work 

502 Work Chuck 

503 Motor and Rotary Table with a Built-in Encoder 

504 R Shaft Positioning Means 

505 X-axis Positioning Means 

506 Motor for X axis Drive, and Encoder 

507 Y-axis Positioning Means 

508 Bed 

509 Motor for Yaxis Drive, and Encoder 

510 Polisher Head 

511 Polisher Head Rotation Means 

512 Z-axis Positioning Means 

513 Load Addition Means 

514 Motor for Z axis Drive, and Encoder 



.515 Lqad Transfer Shaft 
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<ig©E t>N CflPIffl-r-* Sr^jtS n i: TjRX-T-5 r. t 

Srirtctt), rtS^it#«^u>XSr^^»c^-r 
5. *^M(ctJ^TfiNCj!)PXffl-r' 

-**&xztmx*&m£mtmm\<'>'X*mkx**z> 
<ox\ ^fe^a^fflftApxmsrSSjtu, *ttf>$r^ai- 

•5^t.ft<ft5o ftoT, Sl^ft^^T'colg^l/VX 
Sr®ffit&T-Wi^-r 5 z\ t iAX% , ^co*fi» tactile: MIS 

30 [0 0 2 6] NCAPX£ffl^TBB^w:/Xc9ffi^c9i!j 

t>ft±if * t*^- cojfjpx^-ftfc 5 v Mijupx^a-en 

$^^5lg^^'>'X^ct^v^T^i, ii^D^^ i^yX 

0<J^tf, NCAPXJCj;oTffi^^tlJ)5£Lfc^ 
(i. mv^SSrtT^u-vXSS:tt±»f5^i:{cj;o-C^: 
«k:*!Jt«FllOSr*iil8-C# 5. N C Jpxigtc J; o 

40 ^c^f^^^J^pxfflv ^ -^^cs<5v^TWSJ!JPI$r^T5 ncw 

C^ilMXg^ci^v^T-fe 5 7^ = s/->^ u^XcogiJt) 

m u^px 5 r. t &m%>xh Zo 
[0027] z.<D£?\z^ *&w<Dwm.i'>-xv>mmjj 
m*nvmm&mx'te, ncMT.my'-^^^^k 

Vk*<D£o ft ffiSre^L fcBg^ u yXt- tSfit-r-^ a <o T- 
NC^#J^XScOhuIC, lggLU>-X(DSffl#©^$: 
AP^UTAPX^oag^L-V-Xtt^NCAPXffl^-^S- 
so Mt5l irJciU, l@*(DrL— ^-fcjgLfc*^-^^ 



[0 0 2 8] NCAnXffl^-^lcS^^S'J?) till 

flRX*f-#!i&3-fe5 7-f = y^a U^X^Jp 

So 

10 0 2 9] *^W<OIB»WX©|!{it^ft(DN 
C^jiij^xsgfi, §J 9 ft UJPX*5t7t)ixfcffi©*^:* 
ifi$Rma x3)50. 0 1 0 mmElTtftS i 5 KUW 9 

v\h,f*. ^(D&OSNtttXgSrlgifc-rs;: W^X 

C»*t*Jj«xet?IM 9 m LARXOfTt)tvfcffi(OftX*® 
fijRmaxt*fffiSSt']^<t^ 

x«^<o^»c/n- K=-x-r v^fcfrS w tic iot, 

[0 0 3 0] *^W©Igj^U>-XC>K3t*-fef*, 
N Cfl^#Jj&X@T*$flnXffiCD**^Bffi£ Rm a x 2* 
0. 0 0 1 mmJW_h*>o 0 . 0 1 0 mm£rR-&?> ± 0 
tcffil <9 ffi UJDXiHTofc^lc, •frOfiOSFRPSrfiftWS 

/«C5o 1-1?, i^cSffifiSRma xSrO. 001mm 
WXirLfcOfi, 0. 0 0 1 mm*»Ci-5 £ , NCi 
*t#MXS{Cg-t-5^ra*5^g{cft < /ioTUp* 1 
fe-Cfc5 0 :i<Di§-£\ 0. 0 0 2mmtl±i:t5©iJ5jif 
£L<. 0. 0 0 3mni«±tt5Oi5J:!)ftiU\ 
[00 3 1] *^^WUg^U^X<DS»it*^<ON 
C^tfgiJj&XHtt. N'J t) ffl UfllSrfr b BlcttflPlffifc 

t, 0. 0 0 5mm^Tl-&5± 51-809 ffllflPX£?T 
£&*i-Sfc»©«!>BH} Xg^^JS-T 5 r i: < WSI 

0 0 5mmUlTi: bfc(DI± % 0. 0 0 5mmtliiS:g 

ist Lfc5^-c^»ttxm^BSt3t^-. wmnmiz 

9, fcirxft^raWexeSrHifeUfci: LTtlOii 



fi * JBfb £ *T L £ o *> ^ l' £38£ $ 1t 

[0 0 3 2] *H^cDiB^UVX©Sl{jt^fett. 
H'J •? ft LjpiSrtT 5 ^l-^$tv5^ft^iS^cog;J|* 
fl^ ffifiSDfc££l&^-C. 0. 0 0 0 5 mmJ£l±A>o 
0 . 0 0 5 mmglTKft 5 «t 0 fcB'J 9 ttJ UJPISrtTo fc 

n c j&rawjfcigKuw- s **&m K**n t^-r 5 

5c 

[0 0 3 3] 

20 [3§9KDH!fe<£>lMi] X^^^-y^iSiS^uvX^ey 
tc&jjy*-? 1 0 0^ U'^X^-^-wSjiSBP^*: 

a^tt, mxm. xyx.A, i^^xm^, u^x 

ss», cafe, sua«k /yxA, i^vxj?^., 
xg, #7-^©*Q*x-*a^**u rtt^roja*^ 
30 -^1 0 omi^m>\^^mfL^it.mmf)^*yy 

-YvtcJ;!)B:^U'>'X^-*-(OSlitgCP^*^ h = V 
ta.-^ 1 0 l^m$*v5 0 *>5VM±, /J^JSd^'f 

10 0$rS»t. ^O^SQ ! ^*^^->'7'r>'Sm$tu5 
ipl^iotV^. -tit, rixf>cD** ha yfa- 
^101 fciSttSJxfcte*^-* 1 0 otcS-^#, ttff 
ill 0 2^c*;^^-c. tfSffla ~—-7X±m&jfy s 
—f-frgmy-i vfflroSfigx-^icApx^tv. ^©Mig 

^^H-^ix-S, roff-SLXSl 0 2l±NCjpXfflcD^JP 

lftW1--5^*fci>JfifeXS 1 0 6 T'teffl-r SB) 2 fc*f *flt 

X^ff^5riiJ^i-5fc«)ON CAPIffl^-^ 1 <D 
NCJtiPXffl^-*) , St/ias^^i-Stffl^WS^T' 

Xfflf^-c? (^2<DNCARXfflx-^) , m 



[O O 3 4 J j^T-fc ~ 7 

^>-Xj1^XS 10 3 -mjK£<S>#i;££rii§£-r-5 I'VX 

"To 7^-.yi^^vX£jiJR1-5IfIl 0 3 

t?tt, = a. W'^XSr^ijj-ef-y^r 

[0035] -fe 5 7 = ;/ v-^ u yXKftm&ffiO'pX' 

u>-X©^«*f*^#t>ixT^/iV\ zotctb, -t?7 
-f = ^>a wV'Xoffl-aHRFSIIrie 10 4 SrRtt, If 
89*s J:tm»lS l 0 5 t?» MVlZixte 5 7^r> 

^>-XS»Sr#5fcJ?)©Si|i*-7'^tf»ffla^hrzr- 

5. rcoi 5ft*iiEiHT5X@l o 5«rRttT*i< - t 

A'Six. L-Tgffa©^i/XS^:$-#'5fc*^iiM 

•fZ>Mftm#i£ti,tc±i7 j -vis*. uyXcDCflAffi© 

.y>iUyXT'fe^ 7y^f-7-*7"yyi!©g 
p p p£ : 7*- A*y-*- 7<Di5^»r®^a!l^S§T-a4 

[0 0 3 6] ir? 

#3c£LTi,> 3 S5*iJ»rlSl 0 4T-¥<JlgrU 

fHBIXfg (fctlEXg) 10 5^ftt5:tm 

Wtcitui, PI— iSign y htw-fe ~ 7 = ?/ i/y 
X(0^ffiw D 4*^-t-ifc^*>*-7cD^m<S^u->'X 
a^C^<D4^<OiaTT*. ^o*-y<D^fflt&# 

[0 0 3 7] HMfcBMUlS (NCApXXg) 1 0 

6 X®* <^~1f-<D&7jx-^ izm^^X±0.^tttc 

Ncrnxmy'-^ izft^xmBW;&£.j$.£n, $e>K. 

WS^5^J»ri-5Xgl 0 7XWm&&Wbtj:itcm 
^JiWgXgl 0 8 4M?*>ii. *&lc&3£Xgl 0 91- 
&£asfffc>iV -ttt,wxgSrg-CBg^u^Xj!l583Jt^ 
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[0 0 3 8] WTT-J4, Mftmf&T.m 1 0 6 WT^oin 
-C$e>lCf£L<f&BJ-f-5. MMIS10 6T* 

1 5 7 ^ - ?y a yyXMiS l o 3 tMSli 
fc-tr $ 7^rA uvX$rg]2{C7Fi-aS^i/>'X^it 
»f 150 <D$feffif|i!]W2)8iJ$ 200Oft^ 202li 
-fe y h U ft&m=i>\Z^f 1 0 KOfEtg^glc;* h 

v 9 ZfrfrBytumRKou cMnmr—? (^i©nc 

APXfflx-*) fr*f«nfpijDR!Hj|2 0 OtC-g^L^iy 
&it>mt>iiZ><, ii^, NC^Xffl^-^fil^Tc&x— * 

^ n c jux^x-* s: h temumwmnm 
[0 0 3 9] a*, zthbtev&m&fkx&im-tzjiMr 

S?, Wfi'J*DXT?fcHtf ^ */wtK>- K-^m*©^-lr 

Srffl ^fc^^fc|ijfiS;xgT'ttmJ!rax t tt±tf Jnxa* 7 
^y^-etTt>tv, tt±ffApx-enj!jpx^<Dy— ^co^ffi 

fi£$r*?C*3Di|a£Rmax (UTRmax b-?Z>) X0. 
0 1-10 Um] £lTfctt±WS. ^tC^C 
T^xmicWIfXSl 0 8 Sr^lt^MOTfe^ffi^rtt^r 

o. 05 [ M m] ^xTt-rfh^^^f-y^mmm^^ 

*v>m&. WSfXSl 0 8Sr«H&LTt^4fc|iJfix;Xmi 

ffi^*5pj— x*t>, /n— Ka- bx.m.xmffi&m*M-rz\ 
txmmoyytmm&nzzb&xzzfr&frte. -j-?* 

[0 0 4 0] /n— K=>- NXg-e^ffiSagSrJSi- 

fc- it x* »ima <D%^m * # s r t & x # /jr v vj^a- ^ ii , 
»*ia4^^-rtttv^s«4 o o, fc5^ttni5^^-rg: 

*o (itSIWe«5 0 0(i«t5^2<DNCAnXXg$rm\ 
AMfofiWSlS l 0 6 -CtiJ^$ivfc*E^S:«-rc t 

^"i-^sKy K^SHLTt^d^ Kay, 

^fny^!rSfii:Lfcft$0. 1~5 [mm] g|©$ 

A I 2 03 SrffiWcoi^t L. ^ixtcg?^. * 
so [004 1 ] (^1S^ 1 ) EtTT'li, ^if 7-306 
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^xfcKj&t-sifr&srflifc:, «-xg:fcj;t*8-aa£$ 

0 [mm] , iSE&ifc (Sgt) +2. 0 0 

[d] , n&m.m {c&m -1. 75 [d] % 

5 5g, AP AS 2 . 2 5 [D] . 2 0^9 

J*T3, ^-7*-^4. 0 0 [D]., #PA*2. 2 5 
[D] ©&ilEi:, SUMttfc-.l. 7 5 [D] T-U-^X 
DfliB«!6»fejlT*JiiiBO±^Fiftl-»Ufcia9K3 5* 

U ^^^±3. 3 5 [mm] -Cfeofc. rixfecofh 

mm 200 t^x-ts cnnm-r— * #tf-g 

[0 0 4 2] »c(c:Hft|E*Q.*SrSISi-^rtB^xi#«^^ 
VX£#3 fc&©-tr 5 7 - y v-^ U>-X^51^X@ 1 

L, ^Wtt*¥^ 5 l 1 0. 3 3 3 [mm] -C£*6. 
0 0 [D] — 7^ = jri/al/ 

xX&il&Lfc,, ir5 7^ = .yv" 3 .U'>'X©U'>'Xg|# 
©JSt»T*til. 6 6 2fJi)5. MLfct5 7-f 

#-:/©« bo£ti:gSiJS{gii-t?0. 00 5 [D] 

c?¥£){fif±5. 9 9 8 [D] t, ^^<-^*-Xi:ro 
mmv>X>hZ\<\ r©fc©, ^^5*J»rX@ l o 4 
•e»«t«3tXSl 0 5J±^t*lJ»rL, tfSffl^Vfz, 

V \ Jfcfcv BMlE-t 5 7 -i - y u yX ©SSif PyFW 
i)S(±3 0tt/nyhf*)5 o 
[004 3] j&</>T\ Jg^MXg 1 0 6 T'fi, t^7 
^ = y ->n. u vXSrScftfHfPHMa 2 0 0©i7-^t 
y ? 2 0 2 \Z X <0 left U Stftft!lft9)l*J* 2 0 0CDN 
Cl6t-K5:»\ ilufE<ONC;J!)PX/Bx-*3r** h 
3^-^10 l^t>©:ffl[ffi]»^BiJ«l2 0 0lCiE^e 
21 u^X^ff»#£*2J8iJApiK i; «5 JMfcMjfci- 

s„ *ey©gc{fi{9J(SPi2J8'J«2 0 0©Mlt f$2K^£ 

g&#>^g: 2 0 5, HufSXfc&fiLgifcifr^IS: 2 0 5 t (II? 

^ftft2 1 2, ittJiEZ$iii&gfc«>#iS:2 1 2±{c&'3 
f+»7 hMzJi^&^Wi 2 1 3, ^SW0tUL«r^/j:l7 
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faunas 2 1 6 z«itea*«> 

#©2 1 2«!7-^ 2 0 1 bWMUyV-Z 1 5(D^ig 
fc-fi-fo**:! t SrXeW^ltbttT^5„ XftMfcBife 
*fS2 0 5 > Y«tttft*ft2 0 8 > V — ?%m%k 
¥©2 1 6©3$l!l£<£oT?-^X.£K:kTfcfej|!i!* 
falZPim*y?-2 15<D'p.i>mm*®:W8:ibi-Zo Z 
<DMJi&\Z.ttfcVtcPil&jJy*-2 1 5©*<6M^©tir 

ffiMfo|i]JSfc«r?T?. 
10 [0044] V ^fc»ffiiBlftHaJI3'J« 200 ©*/h 

^a**itsf4, m.mLm9i:!t>^®&o. 1 [^m] , 

i7-*K@HB#Sf±o. 00 1 [* ] XhZ> 0 y 

-^^^|6]©2lf9 f-y^ttO. 5 [mm/Eg] , T7 
-^^*|S]©AS^fJfs/^lilJ15r3 6 OJC^fiJb, 
tt±»f9J»5ji^.l:3. 0 [mm] , J)ftttli7 0. 2 
[mm] X*2%0)<»mmi}y9—*7i&m&.^WiKX.*) 
15000 [r. p. m] T'lel^^^ffl Lfc„ r <T>3k 

20 [0045] tScffifliiJffljgjB'J«& 2 00 ^ff$^ilMX^ 1 0 

max "C4. 5 Um] t WJAPXW^-T*f4 UVXJ^g 
*3t^B5iS#&n3iCVxi:frH: v ft'^tflfMPIl 0 5 2* 
Hi£;*;h,3, *«t?t±» 8S^^>-XlS!5t^m 1 5 0©5 
*>, H4KSH"«V^W»»4 0 0 Srffl^THWEHHfcttJ* 
XST-«Jj58;$^fcSffi©WliSrtT5o »«Si4 0 0 
©§SB«figt L-Xfi, !7-^[Hl^4 0 3, 7Ky->-Y[Hl 

g«)SrfT7Sfttt, M«Wta*t5tt*¥t4 0 9 
30 td»5>*9. Sfc, Hl^U^V^fimP^©lCj;i3!7- 

^401 isKy K4 1 o©rai-WSJ-^il*ffi 

7JSr^$-fr5C bfr-simX'ibZ> 0 #y->t^^K4 1 
0 f4^A4St*ttttSr#i-5">— H404t/-Kyvt^5' 
Kgfc4 0 5 tT*^$ixT*;!5, -<?)->-M04i: 
#y ->-r^y KS^4 0 5 i:©P B 1(D^H$ixfc^fc, 
4 0 6lC^$ft5JEiiiS£^f£tf>m{*:, tb<»47k^©?S 
*5:ffiA$-lir, -tojBEA-CV- h 4 0 4 5rB^fe^iir5 r. 
tX\ frMw-fBViKmo -tfrsimttaZ* BAs 
t£is— h 4 0 4A5!7 — ^ 4 0 1 ©^{C{5fe5*tliT*, !7 
40 -*@tete4 0 3, #y ->-V0&&4 0 7 

t i <>fcl»ES«il*-eStt»ffS:apjL» SL*#J&4 0 9 

b wmmz&Tk-f z z t -c. iWi2»iiMxe-ciijj£ 

$ Hfc !7 - jfMft Sr W-r r i: ft < mH03t#ffi»c $FS-T 
DTV- h4 0 4«D^ffi»c|§]^Lft^SFSfliSrBAi9, H 

[0 0 4 6] w©«^<Dt>i:*^X'rt, EI^LftV^. 
W 3^Sr^ti-^«$0. 8 [mm] (O^&^^-t 

ttffim*&mmz. & *> h 4 0 4©*ffiicBA!9(+it 

so 5 t i: t>»c, h 4 0 4 <t#y KfitM 0 5 
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t<DfH)<D&m£iltz£ffl\cm3. 2 [k g f /cm2 ] 

fclSfcv'- h 4 0 4 asiiirftfc 5 <fc 5 h 4 0 4 £ 

K»c0*L&l^fitt;!>P¥it3:£fflV\ 7- 
^ 4 0 1 i/f y ^t^y K4 1 0 t©ffli:|)3 2. 5 
[k g f /cm 2 ] Wffi^J Z<DVtmx# 
— y Ktt4 0 7Sr^l 0 0 [r. p. m] » V- 
ttm* 0 3 £ri&5 [r. p. m] -ClHlfeS^ /jr*S*»o 
0^ ^i^mm^WcX 1 •? 6a^^Mibibf^^AP 
w^fe)— ^(Oi&f^^, 7 — ^40l£#y 
v^^y K4 1 0 irOf?8»;:fi&*#I8:4 0 9d>&«F*ffi 
411 (7^5-f^a-#l"f>yKl Bii&4& : #y 
^7 10 3A) Sra*Lfc 0 ^-co^^ iKllO [»] t 

«>, ^-S^^coaiDefiSfi, i/yxg8 0. 0 9 [m 

m] , 0 2 [D] , C&&-1. 7 7 

[D] » ^tt5 5 [' ] . 2 5 [D] , T 

•iXisl. 1 7y^y, ffc±#9t><6V^3. 3 1 [m 

[0047] m 2 »ffi«o»«ifiu«tt. &m 
BUffls^g^-rs r t x&m.mmmm t lx h&m 

[0048] * fc. KfKfMffHaftMa 2 0 0 £0 3 Ic^i" 
fcffi©JffllJfeH'Jfil3 0 0Ke#&;iTfcf5tfl^£cDS£*£ 
*S-C#-5. §c{ttfffl®i5!8'J« 3 0 0 tt. liff*sp 

fSXfftteSft«>3MS:3 o 5 tiaim55-r57k^i6]»^i: 
ISfirfi^feSrtf 5 Ytt)f£g&«>3M8:3 0 8 , ftftffl 9 tU 
b"Ilg/i!7-^tt|H]G#S3 0 6, ?Jfe^3 1 lt*»t) 

miz^ Xttfi[BftA#»3 0 5. Y$Hrt£gfc##©3 0 
8, !7-^tt|sief g3 0 6©3l&l:ttoT!7-^ 3 0 
l<OAHX,^tC^Tfcfei^*(fi]»C^^^ h 3 0 7©5feffiR(0 

3 0 7O$feSSRW^-iL^^(0teg»:»^^bTfT9r 

10 0~2 0 00 [r. p. m] <Dfal<Dm$K%tX"7 — y 
HJleHS^g!: 3 0 6 J: (5 1h1«5$ jx5. 

[0 04 9] *0ii-ei±w^xe i o 8 xm^^mm 
1400 z&m ufc^. 05 ^7jk-t%.mm®wmm5 o 



fcfefcfr 5 Xtt&e»:*f IS 5 0 5 „ itylEX 

¥©5 0 5 tm$W.&1-Z7k¥-Jjft\ZW.m&m&:$>Zft 

o y 507. ftmm v m Lmmzm-rz 

0tex-^5O3, ^*td!9ttll,ateSr ; ti-5Rtt{4 
f»fcfg5 0 4©4# > t t<»±Bt)IEX#teg^# 
©5 0 5, ltifE0(5x-y/V'5 0 3, mrlER^4B»:J6 
#©5 04<O3«li ^VXc^ffJfrj^b^fctfgLT 

fc^feNcipx^x-y-Kis^t, #y v'-y-^y ks 1 

0 — 9 5 0 1 tWte*ttfcg&#£m\ H7-^ 
io 5 0 1 OAPX^»C*S»t5efe^*|S]t7Ky 5/+^-y K5 1 
0Wtf^ttt>L< HjKy V+^y K5 1 OCO^ffi^ttit 
<OgBfiSr-a^-ti:;-?:(0*r6i^fe^a^p#©5 1 3"C 

/-Ky v^^y K5 i o^if ts-cwftJipi-rs. rtuc 
[0050] (mmm2) m^. ^^xv&fcmizmm 

ffiSr^T-rsmii^-^U'VXSr^KoSlig^^J: <o 

wsrt z m^<ommm * 0 a sr ffl v ^TtftBJ-r 5 . 

[00 5 1] * 1 0 O Kii. u>-X^8 

20 0 [mm] , Sfcffi&i& (SIS) -3. 2 5 [D] , SL 
(C«ic) -0. 7 5 [D] „ ilitt9 0£ *P 
All. 00 [D] , ^y^!)Xi,0. 75tV^5r 

^^y^uyxiRiu 0 3-e^$it^-fe5;7 
^ =. -y u>-x<Dmmw\z$ iM-rs^-^ y 5 . 

7 5 [D] , ^n^*-y6. 5 0 [D] (O \ — V y# 

Lfc. rco^, UVXcotti^tl^^ff^tlSlBttCffat 
Lfcir^l. 5 5 [mm] T*fcofc„ i^^TtfSL^tb 
30 h- y y 2 B53r0 3 »C^-t-Scfflft|»ifE8iJ« 3 0 0 XM 
I-r^)fc*ONCAPXffl^-^ SrSWffl = >- fa-? -C 
ff^ffla^f^-i? 1 0 K-^(i$iXT^-5^^ 

[00 5 2] j^fC-fe $ 7 -(•-•;/ v- U>-Xjg^XS 1 0 
3T\ gtlfE^SrrglJEi-SSiiS^^W'VX^^^fcfe 
©t;7^ = r>al' ^X Sr^S?-f- 5 1> It fc 2)5 , X 

i±affim\zmm&m*&& 2 e 4 . 8 [mm] co^# 

2. 5 0 [D] ^— XiJ— ^ ^)PA«1. 0 0 [D] W 
^itSoSr#-r5®5T^l . 6 6 2®t^7^y>aU 
40 vX&jIJR Ltc. ^KUTc-fe^^^^s/i/auU^X^ 

\*.m*£te^X0. 0 7 2 [D] tLtc^—XU 
-^05f^ffl«2. 55 1 [D] t v ff^lt^^^S 
Xh-otztctb. ffSHSSflJWfXS 1 0 4T'ffaj7)^gt 

*"j»f tfsixei 0 5x=&7tfflfem\z£VBikfflfc 

U>'X<D-S-^.*-yji2. 5 4 2 [D] T'fcofc. J; 
oT, ^-7*-7*-Cj)5 2. 5 0 [D] tOff 
hZO. 04 2 [D] ^^^iELfc h-y y^BS^tJ/fc 
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(±2 otfc/ci y ht?fe5o 
[0 0 5 3] ^^TmJlE-&? u-VXSr x 0 

3 »C^-T®:fit«lliWfiSB'J«l 3 0 0<D9-?<?-ry? 30 2 

ic <t •? «»« l , mmiwfiiwmo dnc we* - k srte 

3 0 0(D«fiKrt, 1 T-xE^fci§!> X*hZ>&. *0U 

0. l Um] . y-^«blellK^S:i±o. 
0 1 [* ] T'*>5c /Wh30 7©5fc*S}RJ44. 

0 [mm] > l7-^|Hie^Cf±7 5 0 [r. p. m] % !7 
-?¥S#f3]©i£t> tV^ttO. 0 1 [mm/lsl^] v 

y-?mJjfa<oft&ftmt°-y?n i J3£ 3 6 o tz#m 

U tt-htf 9 i2^*f± 2 . 0 [mm] "Cfcofco 
[0 0 5 4] rro^»tt^ffl*PI$il,fcHlJlEh-y 20 
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